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(57) Abstract 



Various molecules associated with cancer are disclosed. The invention also discloses diagnostic and therapeutic methods based upon 
these molecules. 
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CANCER ASSOriA TED NUCLEIC ACIDS AND POT.YPEPTIDES 

Field of the Invention 

The invention relates to nucleic acids and encoded polypeptides which are cancer 
5 associated antigens expressed in patients afflicted with breast cancer. The invention also relates 
to agents which bind the nucleic acids or polypeptides. The nucleic acid molecules, 
polypeptides coded for by such molecules and peptides derived therefrom, as well as related 
antibodies and cytolytic T lymphocytes, are useful, inter alia, in diagnostic and therapeutic 
contexts. 

10 

Background of the Invention 

The mechanism by which T cells recognize foreign materials has been implicated in 
cancer. A number of cytolytic T lymphocyte (CTL) clones directed against autologous 
melanoma antigens, testicular antigens, and melanocyte differentiation antigens have been 
15 described. In many instances, the antigens recognized by these clones have been 
characterized. 

The use of autologous CTLs for identifying tumor antigens requires that the target cells 
which express the antigens can be cultured in vitro and that stable lines of autologous CTL 
clones which recognize the antigen-expressing cells can be isolated and propagated. While this 

20 approach has worked well for melanoma antigens, other tumor types, such as epithelial cancers 
including breast and colon cancer, have proved refractory to the approach. 

More recently another approach to the problem has been described by Sahin et al. {Proc. 
Natl Acad. Sci. USA 92:11810-1 1813, 1995). According to this approach, autologous antisera 
are used to identify immunogenic protein antigens expressed in cancer cells by screening 

25 expression libraries constructed from tumor cell cDNA. Antigen-encoding clones so identified 
have been found to have elicited an high-titer humoral immune response in the patients from 
which the antisera were obtained. Such a high-titer IgG response implies helper T cell 
recognition of the detected antigen. These tumor antigens can then be screened for the presence 
of MHC/HLA class I and class II motifs and reactivity with CTLs 

30 The invention is elaborated upon in the disclosure which follows. 
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Summary of the Invention 



Autologous antibody screening has now been applied to cancer using antisera from 
cancer patients. Numerous cancer associated antigens have been identified. The invention 
provides, inter alia, isolated nucleic acid molecules, expression vectors containing those 
molecules and host cells transfected with those molecules. The invention also provides 
isolated proteins and peptides, antibodies to those proteins and peptides and CTLs which 
recognize the proteins and peptides. Fragments including functional fragments and variants of 
the foregoing also are provided. Kits containing the foregoing molecules additionally are 
provided. The foregoing can be used in the diagnosis, monitoring, research, or treatment of 
conditions characterized by the expression of one or more cancer associated antigens. 

Prior to the present invention, only a handful of cancer associated genes had been 
identified in the past 20 years. The invention involves the surprising discovery of many genes, 
some previously known and many previously unknown, which are expressed in individuals who 
have cancer. These individuals all have serum antibodies against the proteins (or fragments 
thereof) encoded by these genes. Thus, abnormally expressed genes are recognized by the host's 
immune system and therefore can form a basis for diagnosis, monitoring and therapy. 

The invention involves the use of a single materiaL a plurality of different materials and 
even large panels and combinations of materials. For example, a single gene, a single protein 
encoded by a gene, a single functional fragment thereof, a single antibody thereto, etc. can be 
used in methods and products of the invention. Likewise, pairs, groups and even panels of these 
matenals can be used for diagnosis, monitoring and therapy. The pairs, groups or panels can 
involve 2, 3, 4, 5... to as many as 25, 50, 100 or more genes, gene products, fragments thereof or 
agents that recognize such materials. A plurality of such materials are not only useful in 
monitoring, typing, characterizing and diagnosing cells abnormally expressing such genes, but a 
plurality of such materials can be used therapeutically. An example of the use of a plurality of 
such materials for the prevention, delay of onset, amelioration, etc. of cancer cells, which express 
or will express such genes prophylactically or acutely. Any and all combinations of the genes, 
gene products, and materials which recognize the genes and gene products can be tested and 
identified for use according to the invention. It would be far too lengthy to recite all such 
combinations; those skilled in the art, particularly in view of the teaching contained herein, will 
readily be able to determine which combinations are most appropriate for which circumstances. 

As will be clear from the following discussion, the invention has in vivo and in vitro uses. 
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including for therapeutic, diagnostic, monitoring and research purposes. One aspect of the 
invention is the ability to fingerprint a cell expressing a number of the genes identified 
according to the invention. Such fingerprints will be characteristic, for example, of the stage of 
the cancer, the type of the cancer, or even the effect in animal models of a therapy on a cancer. 

5 Cells also can be screened to determine whether such cells abnormally express the genes 
identified according to the invention. 

The invention, in one aspect, is a method of diagnosing a disorder characterized by 
expression of a cancer associated antigen precursor coded for by a nucleic acid molecule. The 
method involves the steps of contacting a biological sample isolated from a subject with an 

10 agent that specifically binds to the nucleic acid molecule, an expression product thereof, or a 
fragment of an expression product thereof complexed with an MHC, preferably an HLA, 
molecule, wherein the nucleic acid molecule is a NA Group 1 nucleic acid molecule, and 
determining the interaction between the agent and the nucleic acid molecule, the expression 
product or fragment of the expression product as a determination of the disorder. 

15 In one embodiment the agent is selected from the group consisting of (a) a nucleic acid 

molecule comprising NA Group 1 nucleic acid molecules or a fragment thereof, (b) a nucleic 
acid molecule comprising NA Group 3 nucleic acid molecules or a fragment thereof, (c) a 
nucleic acid molecule comprising NA Group 17 nucleic acid molecules or a fragment thereof, 
(d) an antibody that binds to an expression product, or a fragment thereof, of NA group 1 

20 nucleic acids, (e) an antibody that binds to an expression product, or a fragment thereof, of 
NA group 3 nucleic acids, (f) an antibody that binds to an expression product, or a fragment 
thereof, of NA group 17 nucleic acids, (g) and agent that binds to a complex of an MHC, 
preferably HLA, molecule and a fragment of an expression product of a NA Group 1 nucleic 
acid, (h) an agent that binds to a complex of an MHC, preferably HLA, molecule and a 

25 fragment of an expression product of a NA group 3 nucleic acid, and (I) an agent that binds to 
a complex of an MHC, preferably HLA, molecule and a fragment of an expression product of 
a NA Group 17 nucleic acid. 

The disorder may be characterized by expression of a plurality of cancer associated 
antigen precursors and wherein the agent is a plurality of agents, each of which is specific for 

30 a different human cancer associated antigen precursor, and wherein said plurality of agents is 
at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9 or at least 
10 such agents. 
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In each of the above embodiments the agent may be specific for a human cancer 
associated antigen precursor that is a breast, a gastric, a lung, a prostate, a renal or a colon 
cancer associated antigen precursor. 

In another aspect the invention is a method for determining regression, progression or 
5 onset of a condition characterized by expression of abnormal levels of a protein encoded by a 
nucleic acid molecule that is a NA Group 1 molecule. The method involves the steps of 
monitoring a sample, from a subject who has or is suspected of having the condition, for a 
parameter selected from the group consisting of (i) the protein, (ii) a peptide derived from the 
protein, (iii) an antibody which selectively binds the protein or peptide, and (iv) cytolytic T 
10 cells specific for a complex of the peptide derived from the protein and an MHC molecule, as 
a determination of regression, progression or onset of said condition. In one embodiment the 
sample is a body fluid, a body effusion or a tissue. 

In another embodiment the step of monitoring comprises contacting the sample with a 
detectable agent selected from the group consisting of (a) an antibody which selectively binds 
15 the protein of (i), or the peptide of (ii), (b) a protein or peptide which binds the antibody of 
(iii), and (c) a cell which presents the complex of the peptide and MHC molecule of (iv). In a 
preferred embodiment the antibody, the protein, the peptide or the cell is labeled with a 
radioactive label or an enzyme. The sample in a preferred embodiment is assayed for the 
peptide . 

20 According to another embodiment the nucleic acid molecule is one of the following: a 

NA Group 3 molecule, a NA Group U molecule, a NA Group 12 molecule, a NA Group 13 
molecule, a NA Group 14 molecule, a NA Group 15 molecule, or a NA Group 16 molecule. 
In yet another embodiment the protein is a plurality of proteins, the parameter is a plurality of 
parameters, each of the plurality of parameters being specific for a different of the plurality of 

25 proteins. 

The invention in another aspect is a pharmaceutical preparation for a human subject. 
The pharmaceutical preparation includes an agent which when administered to the subject 
enriches selectively the presence of complexes of an HLA molecule and a human cancer 
associated antigen, and a pharmaceutically acceptable carrier, wherein the human cancer 
30 associated antigen is a fragment of a human cancer associated antigen precursor encoded by a 
nucleic acid molecule which comprises a NA Group 1 molecule. In one embodiment the 
nucleic acid molecule is a NA Group 3 nucleic acid molecule. 
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The agent in one embodiment comprises a plurality of agents, each of which enriches 
selectively in the subject complexes of an HLA molecule and a different human cancer 
associated antigen. Preferably the plurality is at least two, at least three, at least four or at 
least 5 different such agents. 
5 In another embodiment the agent is selected from the group consisting of (1) an isolated 

polypeptide comprising the human cancer associated antigen, or a functional variant thereof, 
(2) an isolated nucleic acid operably linked to a promoter for expressing the isolated 
polypeptide, or functional variant thereof, (3) a host cell expressing the isolated polypeptide, 
or functional variant thereof, and (4) isolated complexes of the polypeptide, or functional 
10 variant thereof, and an HLA molecule. 

The agent may be a cell expressing an isolated polypeptide. In one embodiment the 
agent is a cell expressing an isolated polypeptide comprising the human cancer associated 
antigen or a functional variant thereof, and wherein the cell is nonproliferative. In another 
embodiment the agent is a cell expressing an isolated polypeptide comprising the human cancer 
15 associated antigen or a functional variant thereof, and wherein the cell expresses an HLA 
molecule that binds the polypeptide. The cell can express one or both of the polypeptide and 
HLA molecule recombinantly. In another preferred embodiment the cell is nonproliferative. 
In yet another embodiment the agent is at least two, at least three, at least four or at least five 
different polypeptides, each representing a different human cancer associated antigen or 
20 functional variant thereof. 

The agent in one embodiment is a PP Group 2 polypeptide. In other embodiments the 
agent is a PP Group 3 polypeptide or a PP Group 4 polypeptide. 

In an embodiment each of the pharmaceutical preparations described herein also 
includes an adjuvant. 

25 According to another aspect the invention, a composition is provided of an isolated 

agent that binds selectively a PP Group 1 polypeptide. In separate embodiments the agent 
binds selectively to a polypeptide selected from the following: a PP Group 3 polypeptide, a PP 
Group 11 polypeptide, a PP Group 12 polypeptide, a PP Group 13 polypeptide, a PP Group 
14 polypeptide, a PP Group 15 polypeptide, and a PP Group 16 polypeptide. In other 

30 embodiments, the agent is a plurality of different agents that bind selectively at least two, at 
least three, at least four, or at least five different such polypeptides. In each of the above 
described embodiments the agent may be an antibody. 
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In another aspect the invention is a composition of matter .composed of a conjugate of 
the agent of the above-described compositions of the invention and a therapeutic or diagnostic 
agent. Preferably the conjugate is of the agent and a therapeutic or diagnostic that is an 
antineoplastic. 

5 The invention in another aspect is a pharmaceutical composition of an isolated nucleic 

acid molecule selected from the group consisting of: (1) NA Group 1 molecules, and (2) NA 
Group 2 molecules, and a pharmaceutical ly acceptable carrier. In one embodiment the isolated 
nucleic acid molecule comprises a NA Group 3 or NA Group 4 molecule. In another 
embodiment the isolated nucleic acid molecule comprises at least two isolated nucleic acid 
10 molecules coding for two different polypeptides, each polypeptide comprising a different 
cancer associated antigen. 

Preferably the pharmaceutical composition also includes an expression vector with a 
promoter operably linked to the isolated nucleic acid molecule. In another embodiment the 
pharmaceutical composition also includes a host cell recombinantly expressing the isolated 
15 nucleic acid molecule. 

According to another aspect of the invention a pharmaceutical composition is provided. 
The pharmaceutical composition includes an isolated polypeptide comprising a PP Group 1 or 
a PP Group 2 polypeptide, and a pharmaceutically acceptable carrier. In one embodiment the 
isolated polypeptide comprises a PP Group 3 or a PP Group 4 polypeptide. 
20 In another embodiment the isolated polypeptide comprises at least two different 

polypeptides, each comprising a different cancer associated antigen. In separate embodiments 
die isolated polypeptides are selected from die following: PP Group 11 polypeptides or HLA 
binding fragments thereof, PP Group 12 polypeptides or HLA binding fragments thereof, PP 
Group 13 polypeptides or HLA binding fragments thereof, PP Group 14 polypeptides or HLA 
25 binding fragments thereof, PP Group 15 polypeptides or HLA binding fragments thereof, or 
PP Group 16 polypeptides or HLA binding fragments thereof. 

In an embodiment each of the pharmaceutical compositions described herein also 
includes an adjuvant. 

Another aspect the invention is an isolated nucleic acid molecule comprising a NA 
30 Group 3 molecule. Another aspect the invention is an isolated nucleic acid molecule 
comprising a NA Group 4 molecule. In separate embodiments die isolated nucleic acid 
molecules are selected from die following: a Group 11 molecule or a functional fragment 
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thereof, a Group 12 molecule or a functional fragment thereof, a Group 13 molecule or a 
functional fragment thereof, a Group 14 molecule or a functional fragment thereof, a Group 15 
molecule or a functional fragment thereof, or a Group 16 molecule or a functional fragment 
thereof. 

5 The invention in another aspect is an isolated nucleic acid molecule selected from the 

group consisting of (a) a fragment of a nucleic acid selected from the group of nucleic acid 
molecules consisting of SHQ ID numbered below and comprising all nucleic acid sequences 
among SEQ ID NOs 1-816, of sufficient length to represent a sequence unique within the 
human genome, and identifying a nucleic acid encoding a human cancer associated antigen 

10 precursor, (b) complements of (a), provided that the fragment includes a sequence of 

contiguous nucleotides which is not identical to any sequence selected from the sequence group 
consisting of (1) sequences having the GenBank accession numbers of the sequence Group 1, 
(2) complements of (1), and (3) fragments of (1) and (2). 

In one embodiment the sequence of contiguous nucleotides is selected from the group 

15 consisting of: (1) at least two contiguous nucleotides nonidentical to the sequence Group 1, (2) 
at least three contiguous nucleotides nonidentical to the sequence Group 1, (3) at least four 
contiguous nucleotides nonidentical to the sequence Group 1 , (4) at least five contiguous 
nucleotides nonidentical to the sequence Group 1, (5) at least six contiguous nucleotides 
nonidentical to the sequence Group 1 , or (6) at least seven contiguous nucleotides nonidentical 

20 to the sequence Group 1 . 

In another embodiment the fragment has a size selected from the group consisting of at 
least: 8 nucleotides, 10 nucleotides, 12 nucleotides, 14 nucleotides, 16 nucleotides, 18 
nucleotides, 20, nucleotides, 22 nucleotides, 24 nucleotides, 26 nucleotides, 28 nucleotides, 30 
nucleotides, 50 nucleotides, 75 nucleotides, 100 nucleotides, 200 nucleotides, 1000 nucleotides 

25 and every integer length therebetween. 

In yet another embodiment the molecule encodes a polypeptide which, or a fragment of 
which, binds a human HLA receptor or a human antibody. 

Another aspect of the invention is an expression vector comprising an isolated nucleic 
acid molecule of the invention described above operably linked to a promoter. 

30 According to one aspect the invention is an expression vector comprising a nucleic acid 

operably linked to a promoter, wherein the nucleic acid is a NA Group 2 molecule. In another 
aspect the invention is an expression vector comprising a NA Group 1 or Group 2 molecule 
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1. A method of diagnosing a disorder characterized by expression of a human 

cancer associated antigen precursor coded for by a nucleic acid molecule, comprising: 

contacting a biological sample isolated fi-om a subject with an agent that 
specifically binds to the nucleic acid molecule, an expression product thereof, or a fragment of an 
5 expression product thereof complexed with an HLA molecule, wherein the nucleic acid molecule 
is a NA Group 1 nucleic acid molecule, and 

determining the interaction between the agent and the nucleic acid 
molecule or the expression product as a determination of the disorder. 

10 2- The method of claim 1, wherein the agent is selected from the group 

consisting of 

(a) 

a nucleotide acid molecule comprising NA group 1 nucleic acid molecules 

15 or a fragment thereof, 

(b) 

a nucleic acid molecule comprising NA group 3 nucleic acid molecules or 

a fragment thereof, 

20 

(c) 

a nucleic acid molecule comprising NA group 1 7 nucleic acid molecules 

or a fragment thereof, 

25 (d) 

an antibody that binds to an expression product of NA group 1 nucleic 

acids, 



30 

acids. 



(e) 

an antibody that binds to an expression product of NA group 3 nucleic 
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(f) 

an antibody that binds to an expression product of NA group 17 nucleic 

acids, 

(g) 

and agent that binds to a complex of an HLA molecule and a fragment of 
an expression product of a N A group 1 nucleic acid, 

10 (h) 

an agent that binds to a complex of an HLA molecule and a fragment of an 
expression product of a NA group 3 nucleic acid, and 

(I) 

15 an agent that binds to a complex of an HLA molecule and a fragment of an 

expression product of a NA group 1 7 nucleic acid. 

3 . The method of claim 1 , wherein the disorder is characterized by 

expression of a plurality of human cancer associated antigen precursors and wherein the agent is 
20 a plurality of agents, each of which is specific for a different hximan cancer associated antigen 
precursor, and wherein said plurality of agents is at least 2, at least 3, at least 4, at least 4, at least 
6, at least 7, or at least 8, at least 9 or at least 10 such agents. 



25 4. The method of claims 1-3, w^herein the agent is specific for a human 

cancer associated antigen precursor that is a breast, a gastric, a lung, a prostate, a renal or a colon 
cancer associated antigen precursor. 

5. A method for determining regression, progression or onset of a condition 

30 characterized by expression of abnormal levels of a protein encoded by a nucleic acid molecule 
that is aNA Group 1 molecule, comprising 
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monitoring a sample, from a patient who has or is suspected of having the 
condition, for a parameter selected from the group consisting of 

(I) 

5 the protein, 

(ii) 

a peptide derived from the protein, 

10 (iii) 

an antibody which selectively binds the protein or peptide, and 

(iv) 

c>^olytic T cells specific for a complex of the peptide derived from the 
15 protein and an MHC molecule, 

as a determination of regression, progression or onset of said condition. 

6- The method of claim 5, wherein the sample is a body fluid, a body 
effusion or a tissue. 

20 

7- The method of claim 5, wherein the step of monitoring comprises 
contacting the sample with a detectable agent selected from the group consisting of 

(a) 

25 an antibody which selectively binds the protein of (I), or the peptide of (ii), 

(b) 

a protein or peptide which binds the antibody of (iii), and 



30 



(c) 
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a cell which presents the complex of the peptide and MHC molecule of 

(iv). 

5 

8. The method of claim 7, wherein the antibody, the protein, the peptide or 
the cell is labeled with a radioactive label or an enzyme. 

9. The method of claim 5, comprising assaying the sample for the peptide. 

10. The method of claim 5, wherein the nucleic acid molecule is a NA Group 
3 molecule. 

1 1 . The method of claim 5, wherein the nucleic acid molecule is a NA Group 
15 11 molecule. 

12. The method of claim 5, wherein the nucleic acid molecule is a NA Group 

12 molecule. 

20 13. The method of claim 5, wherein the nucleic acid molecule is a NA Group 

13 molecule. 

14. The method of claim 5, wherein the nucleic acid molecule is a NA Group 

14 molecule. 

25 

1 5. The method of claim 5, wherein the nucleic acid molecule is a NA Group 

1 5 molecule, 

16. The method of claim 5, wherein the nucleic acid molecule is a NA Group 
30 16 molecule. 
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1 7- ^he method of claim 5, wherein the protein is a plurality of proteins, the 

parameter is a plurality of parameters, each of the plurality of parameters being specific for a 
different of the plurality of proteins. 

5 18. A pharmaceutical preparation for a human subject comprising 

an agent which when administered to the subject enriches selectively the 
presence of complexes of an HLA molecule and a human cancer associated antigen, and 
a pharmaceutically acceptable carrier, wherein the human cancer 
associated antigen is a fragment of a human cancer associated antigen precursor encoded by a 
iO Qucleic acid molecule comprises a NA Group 1 molecule. 

19. The pharmaceutical preparation of claim 18, wherein the agent comprises 
a plurality of agents, each of which enriches selectively in the subject complexes of an HLA 
molecule and a different human cancer associated antigen. 

15 

20. The pharmaceutical preparation of claim 19, wherein the plurality is at 
least two, at least three, at least four or at least 5 different such agents. 

21- The pharmaceutical preparation of claim 1 8, wherein the nucleic acid 

20 molecule is a NA Group 3 nucleic acid molecule. 

22. The pharmaceutical preparation of claim 1 8, wherein the agent is selected 

from the group consisting of 

(1) an isolated polypeptide comprising the human cancer associated 
25 antigen, or a functional variant thereof, 

(2) an isolated nucleic acid operably linked to a promoter for expressing 
the isolated polypeptide, or functional variant thereof, 

(3) a host cell expressing the isolated polypeptide, or functional variant 

thereof, and 
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(4) isolated complexes of the polypeptide, or functional variant thereof, 

and an HLA molecule. 

23. I he pharmaceutical preparation of claims 18-22, further comprising an 
5 adjuvant. 

24. The pharmaceutical preparation of claim 18, wherein the agent is a cell 
expressing an isolated polypeptide comprising the human cancer associated antigen or a 
functional variant thereof, and wherein the cell is nonproliferative. 



10 



15 



25. The pharmaceutical preparation of claim 18, wherein the agent is a cell 
expressing an isolated polypeptide comprising the human cancer associated antigen or a 
functional variant thereof, and wherein the cell expresses an HLA molecule that binds the 
polypeptide. 

26. The pharmaceutical preparation of claim 1 8, wherein the agent is at least 
two, at least three, at least four or at least five different polypeptides, each coding for a different 
human cancer associated antigen or functional variant thereof 



20 27. The pharmaceutical preparation of claim 18, wherein the agent is a PP 

Group 2 polypeptide. 

28. The pharmaceutical preparation of claim 1 8, wherein the agent is a PP 

Group 3 polypeptide or a PP Group 4 polypeptide. 



25 



29. The pharmaceutical preparation of claim 25, wherein the cell expresses 

one or both of the polypeptide and HLA molecule recombinantly. 



30 



30. The pharmaceutical preparation of claim 25, wherein the cell is 

nonproliferative. 
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31. A composition comprising 

an isolated agent that binds selectively a PP Group 1 polypeptide. 

32. The composition of matter of claim 31, wherein the agent binds selectively 
5 a PP Group 3 polypeptide. 

33. The composition of matter of claim 3 1 , wherein the agent binds selectively 
a PP Group 1 1 polypeptide. 

1 0 34. The composition of matter of claim 3 1 , wherein the agent binds selectively 

a PP Group 12 polypeptide. 

35. The composition of matter of claim 3 1 , wherein the agent binds selectively 
a PP Group 13 polypeptide. 

15 

36. The composition of matter of claim 3 1 , wherein the agent binds selectively 
a PP Group 14 polypeptide. 

37. The composition of matter of claim 3 1 , wherein the agent binds selectively 
20 a PP Group 15 polypeptide. 

38. The composition of matter of claim 3 1 , wherein the agent binds selectively 
a PP Group 16 polypeptide. 

25 39. The composition of claims 31-38, wherein the agent is a plurality of 

different agents that bind selectively at least two, at least three, at least four, or at least five 
different such polypeptides. 



40. 

30 



The composition of claims 3 1 -38, wherein the agent is an antibody. 
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41. The composition of claim 39, wherein the agent is an antibody. 

42. A composition of matter comprising 

a conjugate of the agent of claims 31-41 and a therapeutic or diagnostic 

5 agent. 

43. The composition of matter of claim 42, wherein the conjugate is of the 
agent and a therapeutic or diagnostic that is a toxin. 

10 44. A pharmaceutical composition comprising an isolated nucleic acid 

molecule selected from the group consisting of: 
(1) 

NA Group 1 molecules, and 

15 (2) 

NA Group 2 molecules, and a pharmaceutically acceptable carrier. 

45. The pharmaceutical composition of claim 44, wherein the isolated nucleic 
acid molecule comprises a NA Group 3 or NA Group 4 molecule. 

20 

46. The pharmaceudcal composition of claim 44, wherein the isolated nucleic 
acid molecule comprises at least two isolated nucleic acid molecules coding for two different 
polypeptides, each polypeptide comprising a different human cancer associated antigen. 

25 47. The pharmaceutical composition of claims 44-46 further comprising an 

expression vector widi a promoter operably linked to the isolated nucleic acid molecule. 



30 



48. The pharmaceutical composition of claims 44-46 further comprising a host 

cell recombinantly expressing the isolated nucleic acid molecule. 
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49. A pharmaceutical composition comprising 

an isolated polypeptide comprising a PP Group 1 or a PP Group 2 

polypeptide, and 

a pharmaceutically acceptable carrier. 

5 



50. The pharmaceutical composition of claim 49, wherein the isolated 

polypeptide comprises a PP Group 3 or a PP Group 4 polypeptide. 

10 51. The pharmaceutical composition of claim 49, wherein the isolated 

polypeptide comprises at least two different polypeptides, each comprising a different human 
cancer associated antigen. 

52. The pharmaceutical composition of claim 49, wherein the isolated 
15 polypeptides are PP Group 1 1 polypeptides or HLA binding fragments thereof. 

53. The pharmaceutical composition of claim 49, wherein the isolated 
polypeptides are PP 

Group 12 polypeptides or HLA binding fragments thereof. 

20 

54. The pharmaceutical composition of claim 49, wherein the isolated 
polypeptides are PP Group 1 3 polypeptides or HLA binding fragments thereof. 

55. The pharmaceutical composition of claim 49, wherein the isolated 
25 polypeptides are PP Group 14 polypeptides or HLA binding fragments thereof. 



56. The pharmaceutical composition of claim 49, wherein the isolated 

polypeptides are PP Group 1 5 polypeptides or HLA binding fragments thereof. 
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57 The pharmaceutical composition of claim 49, wherein the isolated 
polypeptides are PP Group 16 polypeptides or HLA binding fragments thereof. 

5g The pharmaceutical composition of claims 49-57, further comprising an 
5 adjuvant. 

59 An isolated nucleic acid molecule comprising a NA Group 3 molecule. 

60. An isolated nucleic acid molecule comprising a NA Group 4 molecule. 



10 



51 The isolated nucleic acid molecule of claims 59-60, wherein the molecule 

is a Group 1 1 molecule or a fragment thereof. 

62 The isolated nucleic acid molecule of claims 59-60, wherein the molecule 

15 is a Group 12 molecule or a fragment thereof. 

53 The isolated nucleic acid molecule of claims 59-60, wherein the molecule 

is a Group 1 3 molecule or a fragment thereof 

20 64. The isolated nucleic acid molecule of claims 59-60, wherein the molecule 

is a Group 14 molecule or a fragment thereof. 

55 The isolated nucleic acid molecule of claims 59-60, wherein the molecule 

is a Group 15 molecule or a fragment thereof. 

25 

55 The isolated nucleic acid molecule of claims 59-60, wherein the molecule 

is a Group 16 molecule or a fragment thereof. 

57 An isolated nucleic acid molecule selected from the group consisting of 
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(a) 

a fragment of a nucleic acid selected from the group of nucleic acid 
consisting of SEQ ID NOs presenting nucleic acid sequences among SEQ ID NOs. 1-816, of 
sufficient length to represent a sequence unique within the human genome, and identifying a 
nucleic acid encoding a human cancer associated antigen precursor, 

(b) 

complements of (a), 

provided that the fragment includes a sequence of contiguous nucleotides 
which is not identical to any sequence selected from the sequence group consistmg of 

(1) sequences having the GenBank accession numbers of Table 1 

(correct?), 

(2) complements of (1), and 

(3) fragments of (1) and (2). 

68. The isolated nucleic acid molecule of claim 67, wherein the sequence of 

contiguous nucleotides is selected from the group consisting of: 

(1) 

at least two contiguous nucleotides nonidentical to the sequence group, 
(2) 

at least three contiguous nucleotides nonidentical to the sequence group, 
(3) 

at least four contiguous nucleotides nonidentical to the sequence group, 
(4) 

at least five contiguous nucleotides nonidentical to the sequence group, 
(5) 

at least six contiguous nucleotides nonidentical to the sequence group. 
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(6) 

at least seven contiguous nucleotides nonidentical to the sequence group. 

69. The isolated nucleic acid molecule of claim 67, wherein the fragment has a 
size selected from the group consisting of at least: 8 nucleotides, 10 nucleotides, 12 nucleotides, 
14 nucleotides, 16 nucleotides, 18 nucleotides, 20, nucleotides, 22 nucleotides, 24 nucleotides, 
26 nucleotides, 28 nucleotides, 30 nucleotides, 50 nucleotides, 75 nucleotides, 100 nucleotides, 
and 200 nucleotides. 

70, The isolated nucleic acid molecule of claim 67, wherein the molecule 
encodes a polypeptide which, or a fragment of which, binds a human HLA receptor or a human 
antibody. 

7T An expression vector comprising an isolated nucleic acid molecule of 

claims 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69 or 70 operably linked to a promoter. 

'^2. An expression vector comprising a nucleic acid operably linked to a 

promoter, wherein the nucleic acid is a NA Group 2 molecule. 

^ expression vector comprising a NA Group 1 or Group 2 molecule and 
a nucleic acid encoding an HLA molecule. 

^ host cell transformed or transfected with an expression vector of claims 

71,72, or 73. 

^ host cell transformed or transfected with an expression vector of claim 
71 or claim 72 and further comprising a nucleic acid encoding HLA. 



isolated polypeptide encoded by the isolated nucleic acid molecule of 
claims 59, 60, 61, 62, 63, 64, 65, or 66. 
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77. A fragment of the polypeptide of claim 76 which is immunogenic. 

78. fhe fragment of claim 77, wherein the fragment, or a portion of the 
fragment, binds HLA or a human antibody. 

5 

79. An isolated fragment of a human cancer associated antigen precursor 
which, or portion of which, binds HLA or a human antibody, wherein the precursor is encoded 
by a nucleic acid molecule that is a NA Group 1 molecule. 

10 80. The fragment of claim 79, wherein the fragment is part of a complex with 

HLA. 

8L The fragment of claim 79, wherein the fragment is between 8 and 12 

amino acids in length. 

15 

82. An isolated polypeptide comprising a fragment of the polypeptide of claim 

76 of sufficient length to represent a sequence unique within the human genome and identifying 
a polypeptide that is a human cancer associated antigen precursor. 

20 83. A kit for detecting the presence of the expression of a human cancer 

associated antigen precursor comprising 

a pair of isolated nucleic acid molecules each of which consists essentially 
of a molecule selected from the group consisting of 

25 (a) a 12-32 nucleotide contiguous segment of the nucleotide sequence of 

any of the NA Group 1 molecules and 

(b) complements of ("a"), wherein the contiguous segments are 

nono ver 1 apping . 
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10 



84. The kit of claim 83, wherein the pair of isolated nucleic acid molecules is 
constructed and arranged to selectively amplify an isolated nucleic acid molecule that is a NA 
Group 3 molecule. 

85. A method for treating a subject with a disorder characterized by 
expression of a human cancer associated antigen precursor, comprising 

administering to the subject an amount of an agent, which enriches 
selectively in the subject the presence of complexes of an HLA molecule and a human cancer 
associated antigen, effective to ameliorate the disorder, wherein the human cancer associated 
antigen is a fragment of a human cancer associated antigen precursor encoded by a nucleic acid 
molecule selected from the group consisting of 

(a) 

a nucleic acid molecule comprising NA group 1 nucleic acid molecules, 
(b) 

a nucleic acid molecule comprising NA group 3 nucleic acid molecules, 
(c) 

a nucleic acid molecule comprising NA group 1 7 nucleic acid molecules. 

86- The method of claim 85, wherein the disorder is characterized by 

expression of a plurality of human cancer associated antigen precursors and wherein the agent is 
a plurality of agents, each of which enriches selectively in the subject the presence of complexes 
25 of an HLA molecule and a different human cancer associated antigen. 



15 



The method of claim 86, wherein the plurality is at least 2, at least 3, at 
least 4, or at least 5 such agents. 
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88. The method of claims 85-87, wherein the agent is an isolated polypeptide 
selected from the group consisting of PP Group 1, PP Group 2, PP Group 3, PP Group 4, PP 
Group 5, PP Group 6, PP Group 7, PP Group 8, PP Group 9, PP Group 10, PP Group 1 1, PP 
Group 12, PP Group 13, PP Group 14, PP Group 15, PP Group 16 and PP Group 17 

5 polypeptides. 

89. The method of claims 85-88, wherein the disorder is cancer. 

90. A method for treating a subject having a condition characterized by 

10 expression of a human cancer associated antigen precursor in cells of the subject, comprising: 

(I) 

removing an immunoreactive cell containing sample from the subject, 

15 (ii) 

contacting the immunoreactive cell containing sample to the host cell 
under conditions favoring production of cytolytic T cells against a human cancer associated 
antigen which is a fragment of the precursor, 

20 (iii) 

introducing the cytolytic T cells to the subject in an amount effective to 
iyse cells which express the human cancer associated antigen, wherein the host cell is 
transformed or transfected with an expression vector comprising an isolated nucleic acid 
molecule operably linked to a promoter, the isolated nucleic acid molecule being selected from 

25 the group of nucleic acid molecules consisting of NA Group 1, NA Group 2, NA Group 3, NA 
Group 4, NA Group 5, NA Group 6, NA Group 7, NA Group 8, NA Group 9, NA Group 10, NA 
Group 1 1, NA Group 12, NA Group 13, NA Group 14, NA Group 15, NA Group 16, and NA 
Group 1 7. 
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91 . The method of claim 90, wherein the host cell recombinantly expresses an 
HLA molecule which binds the human cancer associated antigen. 

92. The method of claim 90, wherein the host cell endogcnously expresses an 
HLA molecule which binds the human cancer associated antigen. 

93. A method for treating a subject having a condition characterized by 
expression of a human cancer associated antigen precursor in cells of the subject, comprising: 

(I) 

identifying a nucleic acid molecule expressed by the cells associated with 
said condition, wherein said nucleic acid molecule is a N A Group 1 molecule 

(ii) 

transfecting a host cell with a nucleic acid selected from the group 

consisting of 

(a) the nucleic acid molecule identified, 
(b) 

a fragment of the nucleic acid identified which includes a segment coding 
for a human cancer associatetf antigen, 



(c) 

deletions, substitutions or additions to (a) or (b), and 
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(d) 

degenerates of (a), (b), or (c); 
(lii) 

5 culturing said transfected host cells to express the transfected nucleic acid 

molecule, and; 

(iv) 

introducing an amount of said host cells or an extract thereof to the subject 
10 effective to increase an immune response against the cells of the subject associated with the 
condition. 



94. The method of claim 93, further comprising: 

15 

(a) 

identifying an MHC molecule which presents a portion of an expression 
product of the nucleic acid molecule, 

20 wherein the host cell expresses the same MHC molecule as identified in 

(a) and wherein the host cell presents an MHC binding portion of the expression product of the 
nucleic acid molecule. 

95. The method of claim 93, wherein the immune response comprises a B-cell 
25 response or a T cell response, 

96. The method of claim 95, wherein the response is a T-cell response which 
comprises generation of c>^olytic T-cells specific for the host cells presenting the portion of the 
expression product of the nucleic acid molecule or cells of the subject expressing the human 

30 cancer associated antigen. 
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97. The method of claim 93, wherein the nucleic acid molecule is a NA Group 
3 molecule. 

98. The method of claims 93 or 94, further comprising treating the host cells 
5 to render them non-pro liferative. 

99. A method for treating or diagnosing or monitoring a subject having a 
condition characterized by expression of an abnormal amount of a protein encoded by a nucleic 
acid molecule that is a NA Group I molecule, comprising 

10 adroinistering to the subject an antibody which specifically binds to the 

protein or a peptide derived therefrom, the antibody being coupled to a therapeutically useful 
agent, in an amount effective to treat the condition. 

100. The method of claim 99, wherein the antibody is a monoclonal antibody. 

15 

101. The method of claim 100, wherein the monoclonal antibody is a chimeric 
antibody or a humanized antibody. 

1 02. A method for treating a condition characterized by expression in a subject 
20 of abnormal amounts of a protein encoded by a nucleic acid molecule that is a NA Group 1 

nucleic acid molecule, comprising 

administering to a subject a pharmaceutical composition of any one of 
claims 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 
55, 56, 47, and 58 in an amount effective to prevent, delay the onset of, or inhibit the condition in 
25 the subject 

103. The method of claim 102, wherein the condition is cancer. 



104. The method of claims 102-103, further comprising first identifying that 

30 the subject expresses in a tissue abnormal amounts of the protein. 
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105. A method for treating a subject having a condition characterized by 
expression of abnormal amounts of a protein encoded by a nucleic acid molecule that is aNA 
Group 1 nucleic acid molecule, comprising 

(I) identifying cells from the subject which express abnomial amounts of 

5 the protein; 

(ii) isolating a sample of the cells; 

(iii) cultivating the cells, and 

(iv) introducing the cells to the subject in an amount effective to provoke 
an immune response against the cells. 

10 

106. The method of claim 105, wherein the cells express a protein selected 
ft-om the group 

consisting of a PP Group 1 1 protein, a PP Group 12 protein, a PP Group 13 protein, PP Group 14 
protein, a PP Group 15 protein and a PP Group 16 protein. 

15 

107. The method of claim 105, further comprising rendering the cells non- 
proliferative, prior to introducing them to the subject, 

108. A method for treating a pathological cell condition characterized by 

20 aberrant expression of a protein encoded by a nucleic acid molecule that is a NA Group 1 nucleic 
acid molecule, comprising 

administering to a subject in need thereof an effective amount of an agent 
which inhibits the expression or activity of the protein. 

25 109. The method of claim 108, wherein the agent is an inhibiting antibody 

which selectively binds to the protein and wherein the antibody is a monoclonal antibody, a 
chimeric antibody or a humanized antibody. 



1 10. The method of claim 108, wherein the agent is an antisense nucleic acid 

30 molecule which selectively binds to the nucleic acid molecule which encodes the protein. 
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m • The method of claim 108, wherein the nucleic acid molecule is a NA 

Group 3 nucleic acid molecule. 

112. A composition of matter useful in stimulating an immune response to a 
plurality of a protein encoded by nucleic acid molecules that are NA Group 1 molecules, 
comprising 

a plurality of peptides derived from the amino acid sequences of the 
proteins, wherein the peptides bind to one or more MHC molecules presented on the surface of 
the cells which express an abnormal amount of the protein. 

113. The composition of matter of claim 1 1 2, wherein at least a portion of the 
plurality of peptides bind to MHC molecules and elicit a cytolytic response thereto. 

' "^^^ composition of matter of claim 1 1 3, ftirther comprising an adjuvant. 

^ ' ^ The composition of matter of claim 114, wherein said adjuvant is a 

saponin, GM-CSF, or an interleukin. 

11^- ^ isolated antibody which selectively binds to a complex of: 

(i) 

a peptide derived from a protein encoded by a nucleic acid molecule that is 
a NA Group 1 molecule and 

(ii) 

and an MHC molecule to which binds the peptide to form the complex, 
wherein the isolated antibody does not bind to (T) or (ii) alone. 

' ' ^- The antibody of claim 116, wherein the antibody is a monoclonal 

antibody, a chimeric antibody or a humanized antibody. 
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<210> 242 

<211> 818 
<212> DNA 

<213> Homo Sapiens 
<400> 242 

gcaacgccgg ggcgcccgag gtctggaagg cgcagaaatg gagcaagagc cacaaaatgg 
agaacctgct gaaatcaaga tcatcagaga agcatataag aaggcctttt tatttqttaa 
caaaggtctg aatacagatg aattaggtca gaaggaagaa gcaaagaact accataagca 
aggaatagga cacctgctca gagggatcag catttcatca aaagagtctg aacacacLa 
tcctgggtgg gaatctgcta gacagatgca acagaaaatg aaagaaacto tacagaatgt 
acgcaccagg ctggaaatcc tagagaaggg tcttgccact tctccgcaga atgatcttca 
ggaggtgccc aagttatatc cagaatttcc acctaaagac atgtgtgaaa aattaccaga 
gcctcagtct tttagttcag ctcctcagca tgctgaagta aatggaaaca cctcaactc; 
aagtgcaggg gcagttgctg cacctgcttc tctgtcttta ccatcacaaa gttgtccaac 
agaagctcct cctgcttata ctcctcaagc tgctgaaggt cactacactg taccctatL 
aacagattct ggggagtttt catcagttgg agaggagttt tatagggaat cattctcagc 
caacggcctc ttnagaaccc taagggctgg gacccangat gaaattgatt ttgataccL 
atgggagtac annttcttct tgtaaatcct gcaangggga ngttatgcan ctLgtanSJ 
ccggggtacc ttcnaattgt gaagggtttt gggntaaa 



gtgagttgag cgctgctgct ccgcggtgga gtcaccgcac cgctcccggg atcatgotat 

tctactccac cagcagcagc gttaa.tcat ctgcctacac tlttt.cTtl ggaaSata 

aatatgaaaa tgaagatctg atcaagcatg gctggcctga agatatctgg lltallnlZ 

acaaactctc ttcggctcat gtataccttc gat.acataa gggagagalt atlgaaoaS 

tcccaaagga agtgctga.g gactgtgccc accttgcgaa ggccLLgc ^ttcaSct 

gcaagatgaa caacg.taat gtggtatata cgccgtggtc taacctgalg aaaac^^ctg 

acatggatgt ggggcagata ggctttcaca ggcagaagga tgtaaaLt? gtgacag^gf 



60 
120 
180 
240 
3 00 
360 
420 
480 
540 
600 
660 
720 
780 
818 



<210> 243 
<211> 799 
<212> DMA 

<213> Homo Sapiens 
<400> 243 

aatttctnga agtacttttt taatccaatt aagctgataa taatcacntc gaattttaat 
acaatacaat cat:gtt:ccca aatttccnag gctcataaca atacagtctc LuacaaaJo 
acgtaataat ctatttttat tcattttaaa tcaaagaaac cattccattt cctlacaaJc 
aggtaagtta caaaagtagt ccattttact tttcatcagt ctttccctgt tttaaacJa^ 
tctttttgag aa.tcttagt tttagttttt gttcagctta cacactgaaa attttg^g^! 
gcatctaaaa aaatccacaa ttagtgcaaa aagaggggac aatactJcaa gtcaSc^t 
ctataaaaag aattaaggct actaaatgcc aatcttcaag caaanatata gtttcctatt 
tgccttctga aagacagcag atataaaaat agtccaatat taggcttaac aaggtttgaa 
caacacatgt actatcagct ttattttacc tgcaaaaata ttttagc.ac ac^JggaJJa 
aaaanaaact: tgagaa.aca ac.caca.t: tc.aaggcca gatgcLgaa tactta^JJt 
tttcctttta aatagaagac atgccataaa atttatgaaa agttaatttg taggaatggx. 
acacatttaa aaaatacngg ttaaaccngg tgagggaatt ccacatttgl cctattta!^ 
aaaaa^ttta aaccaattt. caaaaggggc tttggggtaa aaagtnga^t cccaagcJIc 
ntcaancant ttaaccttc ^^^ic^gcaac 780 

799 

<210> 244 
<211> 726 
<212> DNA 

<213> Homo Sapiens 
<400> 244 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



60 
120 
180 
240 
300 
360 
420 
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agatttccct atgagaaaca aaactggcca cctacagcaa aatatcaaaa tgggtaagtc 

cttccttcct cttcctcctg attatataca acatatctcc tttcaagact attatttcca 

tcatgcttaa tncttccaaa tctaaacctt gaggngatat tgaanggaaa cccaccttca 

nggaaaagaa aacctcaatt tcagaaatgg aagaaaaact ggcagggtat accaatacac 

ccccccagag catttttaaa atatccctgg ncacaagtnc caattcaagg gnacctggtt 

ccggnccata gaataaaana ntgggcactt tggaaaaaag cnccattttt ttcccttcag 

ggggggttaa aagggccccc aaacc 

<210> 353 
<211> 875 
<;212> DNA 

<213> Homo Sapiens 
<400> 353 

gactttccta catcagtttt atttaaaaca caaacaagta tttctctttc tgtaagggca 
aatggtrcaa araangcgga acacgaaaca ttgactaata caagtgcttt aaatatgaaa 
caaaattatt: ttttaaaaaa gcaaaagaat aaagaatata tacaaaaggg acctggaatc 
tgtaagctga ttccaaaaac gaaataagta gaaaanccat ggtgaaacct gaacattcta 
cctictgcttt ggagaagggc tatcatacaa cattcagtca gctgaagatg gattggtaga 
ggtgtgtcta tacataaact tcagtcattt ttgcttgtgc agaatcatcc caatcttccc 
aagactgaat gggcagtcct gtggcttnct tccttttcca tattcccaac aaggctacgt 
gaagttcaac tcttgatgag ccgcttacaa cagcagttcc ttaggagcca acatgacagg 
tgggtcagat ttccctatga gaaacaaaac tggccaccta cagcaaaata tcaaaatggg 
gtaagtcctt ccttcctctt cctcctgatt atatacaaca tatctccttt caagactatt 
atttccatca tgcttattcc ttccaaatct aaacccttga ggtgatatga aggaaaccaa 
catcaagaaa aagaaaactc aattcagaaa atgaagaaaa ctggcaggga tacaatacac 
ccccagagca tcttcaatat cccctgggca cagtncccaa ttcagggact gggtacaggc 
ccataagaat naaataattg ggcagctttg gaataaagcc tcattttttt cccttcaggn 
gggttaaagg ggccccccaa accaaaaact ggggc 

<210> 354 
<211> 705 
<212> DNA 

<2 13> Homo Sapiens 
<400> 354 

gacttcccta catcagtttt atttaaaaca canacangta tttctctttc tgtaagggca 
aatggttcaa ataatgcgga acacgaaaca ttgactaata caagngcttt aaatatgaaa 
caaaattatt ttttaaaaaa gcaaaagaat aaagaatata tacaaaaggg acctggaatn 
tgtaaggtga ttccaaaaac gaaataagta gaaaatccat ggtgaaacct gaacattcta 
cctctgcttt ggagaagggc tatcatacaa cattcagtca gctgaagatg gattggtaga 
ggtgtgtcta tacataaact tcagtcattt ttgcttgtgc agaatcatcc caatcttccc 
aagactgaat gggcagtcct gtggctttct tccttttcca tattcccaac aaggctacg- 
gaagttcaac tcttgatgag ccgcttacaa cagcagttcc ttaggagcca acatgacagg 
tgggtcagat ttccctatga gaaacaaaac tggccaccta cagcaaaata tcaaaatggg 
taagnccttc cttcctcttc ctnctgatta tatacnncat atctcctttc aagactatta 
tttccatcat gcttattcct tccaaatcta aaccttgagg ngatatgaan ggaaaccaca 
tcaggaaaag gaaactcaat tccgaaatga ngaaaactgg caggt 

<210> 355 

<211> 862 

<212> DNA 

<213> Homo Sapiens 

<400> 355 



540 
600 
660 
720 
780 
840 
865 



60 
120 
180 
240 
300 
360 
420 
430 
540 
600 
660 
720 
780 
840 
875 



60 
120 
180 
240 
300 
360 
420 
480 
54 0 
600 
660 
705 
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aggtacatga 
gagaatttat 
atgaagagga 
cagcggcaac 
tcagaaatgt 
acacctgcag 
tagaattcca 
cagatgaa 



cttggaaaga 
caccggcgat 
agagaaatcg 
ggctgaagag 
ggacatgcng 
ganntnaaag 
ctttgaaccc 



aagtatgcag 
gctgaaccaa 
gctggagaca 
ccagatccca 
agtgaattan 
ttgaaanttt 
cacgactact 



cgctatacca 
cagatgcgga 
tgaaaagtaa 
naggaattcc 
tccaggaaat 
ctgaccctgg 
ttaccaactc 



gcctctcttt 
atcggaatgg 
agtagtcgtc 
agagt tctgg 
atgatgaacc 
acagcctatg 
agtcctgaca 



gacaagagaa 
cacagtgaaa 
acagaaaaag 
tttaccatct 
aatcttgaaa 
tctttngtgt 
aaaaccttac 



<210> 641 

<211> 732 

<212> DNA 

<213> Homo Sapiens 



<400 
acctaattag 
gcataagtcc 
ctgtgttcac 
gggctcacat 
tgctctgttc 
ttggactaca 
cacaattcag 
ccgagcccca 
gcgggactat 
caaaatcttc 
aaaaggactc 
tgctttncnt 
ccccgttcac 



> 641 
atagaagttc 
actgtcaata 
aagt tccctg 
aggaaactgg 
ctcanacttc 
tatctggctg 
ggccactctg 
tacattgtca 
ccgctcacgg 
atccagtgat 
at tgggtact 
ggaaggtntt 
aa 



aggaatttct 
aatgtttgtt 
aagcttaggt 
caatcacctc 
tcctcttcaa 
atgatgtaat 
caccaacaga 
tcatcttcta 
aaaaagtgtc 
ctccatcccc 
gtttcgtaat 
gaaagtaaca 



atttcttttg 
gtggccagac 
tttgagagaa 
tgaaactgct 
gcgtattccc 
aaaaagatta 
gataagcacc 
tggcctcccc 
caatttcaaa 
ggatgcnttc 
tgttctaaca 
ttcttncctt 



ggttgatgaa 
ctccataaaa 
tattgttgag 
tcacagacac 
cccacaacaa 
ggcatggggg 
caggtggaag 
agtgaagtac 
atcagaagct 
caatggattg 
gtgcctcaac 
cttccaantc 



ccacaggcta 
gagatattcc 
tcactaggca 
ctgcttttcc 
ggacagcagc 
tttcctaagc 

agcacagccc 
aatgtgaatt 
aagaaat tga 
ctcatgcttc 
aattattnac 



<210> 642 
<211> 582 
<212> DNA 
<213> Homo Sapiens 



<400 
gcttttcttc 
tctcagcctc 
naaggcgctg 
cttccatttc 
tggggtcatc 
tggccat;:jLc 
tctttcgtt^: 
gganttttct 
gttttttgtc 
ttctcgttct 



> 642 
ttcctcctct 
ttgttccatc 
cctgatttcc 
cttttctcta 
tctatcatca 
3ica:tcttctt 
t:^?^gatt tec 
ttcaagtttt 
tttttctctt 
cgctctcntt 



tctgattctg 
ctctggagct 
tcaagctcct 
tcacgcaacc 
tcatagtctt 
tcttcttctc 
caattcttaa 
cttcgttcgt 
tctcgctccc 
ctctctctct 



gctcttgctt 
ctgcatctgg 
ccttctctct 
ttttctgaaa 
ctaanaattc 
tttcagcttc 
ggcgctcttg 
atgcatcttc 
gttcctctct 
ctctctttcc 



tatttgtggc 
atctggatgc 
cttcctatct 
agcacttcct 
ttttagtcgt 
tttctcatat 
ataancagct 
ttcatcttct 
cnctctctct 
eg 



tgcctgcgcc 
ccttctgcca 
cgttcatctg 
ctgtaatatt 
ttagcttctt 
tcccgggttt 
tctttctctc 
tctcggtccc 
ctcgctcccg 



<210> 643 
<211^ 784 
<212> DNA 
<:213> Homo Sapiens 



360 
420 
480 
540 
600 
660 
720 
723 



60 
120 
180 
240 
300 
360 
42 0 
480 
540 
600 
660 
720 
732 



60 
120 
180 
240 
300 
3 60 
^6 
480 
540 
582 



<400> 643 

aagaaaagct caagtttcca agtctcttaa gggagcgatt aggcatgtca gctgatccag 60 

ataatgagga tgcaacagat aaagttaata aagttggtga gatccatgtg aagacattag 120 

aagaaattct tcttgaaaga gccagtcaga aacgtggaga attgcaaact aaactcaaga 180 



-335- 



